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ľńĺĕƟŀĔŅĶĬŜŅŏĽĬŀ

1. ĽĩŅĦĔŅĶĦƢĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻ

2. ĔŅĶĮĶńĭĨńĺĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻ

3. ĬőĵĭŅĵŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬħƟŅĬĔŅĶĮĶńĭĨńĺĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĽĳŅıĳŌĴŇŀŅĔŅĻ
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1. ĽĩŅĦĔŅĶĦƢĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻ



ŴőĸĔĶƟŀĬĕŉŘĬěĶŇĚľĶŊŀœĴƞ=!?ŵ
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Long wave infrared

(heat)

ËòĈÚÛääãóÂóéÃîÈāæÂ
Atmosphere

ÁÂ®óÌØöćâöÅùÔëâÛòÖõĂÚÂóäÕúÕÌòÛ
ÅæøćÚäòÈëöÅèóâäîÚ (ìäøî äòÈëö
îõÚàäóÿäÕ) ăÕÕö
ÁÂ®óÌÿìæ¬óÚöĈâöÅèóâÉČóÿÜĆÚÖ¬î
ÂóääòÂêóîùÔìáúâõĂÚ
ÛääãóÂóéÃîÈāæÂĂìÅÈØöć



ÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóé

áóèñāæÂäîÚ
(Global Warming)

ÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóé
(Climate Change)

ĔƠŅĞŏĶŊŀĬĔĶŃěĔĨŅĴīĶĶĴĝŅĨŇ
ÅœŀĬŘŜŅdecomposition
ÅCO2  ocean release respiration
ÅCH4 wetlands, termites 
ÅN2O ocean
ÅłĸłȮsoil under natural vegetation 

and the oceans
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Global Warming Potential: GWP

CO2 1 CO2 Ą 25 CO2CH4 N2O Ą 298 CO2

PFC Ą 9200 CO2 HFC Ą 11700 CO2

NF3

Ą 17200 CO2

SF6 Ą 23900 CO2







Source: World Resources Institute

Total GHG Emissions Excluding Land -Use Change and Forestry - 2013 (MtCOϜe )Rank Country MtCO2e

1 China 11735.0071

2 United States 6279.8362

3 European Union (28) 4224.5217

4 India 2909.0566

5 Russian Federation 2199.1173

6 Japan 1353.3473

7 Brazil 1017.8745

8 Germany 894.057

9 Indonesia 744.3403

10 Canada 738.3825

11 Mexico 733.0104

12 Iran 716.8149

13 Korea, Rep. (South) 673.5412

14 Australia 580.0997

15 Saudi Arabia 546.8181

16 United Kingdom 546.2641

17 South Africa 510.2377

18 France 440.8485

19 Italy 420.8244

20 Turkey 408.4574

21 Ukraine 375.667

22 Thailand 369.431

23 Poland 361.1905

24 Argentina 334.2374

25 Pakistan 326.774 21.02.2017

ĽĩŅĬĔŅĶĦƢĔƠŅĞŏĶŊŀĬĔĶŃěĔĕŀĚőĸĔ



ÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóé 

Climate Change

Åøî ẤóäÿÜæöćãÚĀÜæÈØöćëóâóä×ßõëúÉÚ°ăÕØóÈë×õÖõÃîÈëáóßáúâõîóÂóé ÉóÂ
áóèñÜÂÖõìäøîÿÂõÚăÜÉóÂÅèóâĀÜäÝòÚÖóâÙääâËóÖõ 

ĀæñÂóäÿÜæöćãÚăÜÚòĈÚâöÅèóâÖ¬îÿÚøćîÈãóèÚóÚÿÂõÚØéèääê 
Ì÷ćÈëóâóä×ÿÂõÕăÕÉóÂÂóäÿÜæöćãÚĀÜæÈÖóâÙääâËóÖõìäøîÂóäÿÜæöćãÚĀÜæÈ

ÉóÂÂõÉÂääâÃîÈâÚùêã°µ (IPCC)

ÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóé 
Climate Change



ëáóßîóÂóé (Weather)
æòÂêÔñÃîÈîóÂóé Ô Ë¬èÈÿèæó ĂÚ

ĀÖ¬æñë×óÚØöć 
Ì÷ćÈĀÜäÿÜæöćãÚîãú¬ÖæîÕÿèæó

ëáóßîóÂóé VSáúâõîóÂóé 

áúâõîóÂóé (Climate)
äúÜĀÛÛëáóèñÃîÈëáóßîóÂóé ĂÚ
äñãñãóèÃîÈëáóßîóÂóé (Weather) 
ìäøî Å¬óÿÊæöćãÃîÈëáóßîóÂóé 
(Weather) ĂÚßøĈÚØöćÿÊßóñìÚ÷ćÈą 
ĂÚË¬èÈäñãñÿèæóÚóÚ 30-50 Üö 



ėĺŅĴĩňŗŐĸŃėĺŅĴĶŋĬŐĶĚȮ
ĨƞŀĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮĽŇŗĚŐĺħĸƟŀĴȮŐĸŃįĸŇĨĳŅıȮ(productivity) ĕŀĚĮĶŃŏĪĻ

ĳŅėĮƙŅœĴƟȮŐĸŃĔŅĶŏĔļĨĶ
ÅėĺŅĴŏĽňĵľŅĵěŅĔėĺŅĴŐľƟĚŐĸƟĚ
ÅįĸįĸŇĨĔŅĶŏĔļĨĶĨĔĨŗŜŅ

ĪĶńıĵŅĔĶĬŘŜŅ
ÅŀŋĪĔĳńĵ
ÅĳńĵŐĸƟĚ

ĽŋĕĳŅıŀĬŅĴńĵ
ÅėĺĭėŋĴőĶėĶŃĭŅħ
ÅőĶėŀŋĭńĨŇŒľĴƞȮőĶėŀŋĭńĨŇĞŘŜŅ

ĪĶńıĵŅĔĶĪŅĚĪŃŏĸŐĸŃĝŅĵİƤƧĚ
ÅĔŅĶĔńħŏĞŅŃĝŅĵİƤƧĚ
ÅĪŜŅĸŅĵőėĶĚĽĶƟŅĚıŊŘĬģŅĬ

ĽƞĚįĸĔĶŃĪĭŏĝŊŗŀĴőĵĚĨƞŀ
ĔŅĶıńĥĬŅŏĻĶļģĔŇěȮŐĸŃĽńĚėĴ
ĪńŘĚŒĬĶŃħńĭĮĶŃŏĪĻŐĸŃĪƟŀĚĩŇŗĬȮ
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